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Abstract: 
 Studies have indicated that non-consumptive outdoor recreation may affect wildlife.  
Thus, as the nation increases interest in outdoor recreation, data suggests the effect on wildlife 
will also increase.  Previous studies indicate that as disturbance to wildlife increases, both avian 
species richness will decrease.  Knowing how to anticipate effects on native species when 
planning and managing recreational areas is important in order to both provide for human desires 
and ensure the least impact to local species diversity.   
  The goal of this project was to observe and compare avian species richness and diversity 
between selected trail sites within Shevlin Park, Bend, Oregon  (Figure 1).  Trail patronage was 
then compared to species richness and diversity at three selected sites (#1: with high use, #2: 
with moderate-low use, and #3: void of a trail system).   
 This study found sites at Shevlin Park with trail systems to have a higher avian species 
richness and diversity in comparison to the site void of a trail system.  Both Site #1 and #2, 
displaying heavy to moderate trail use, had nine different avian species (Table 1).  Site #3, 
without trails, was observed to only have four different avian species (Table 1). 
  
Introduction: 
 Outdoor recreation has seen a dramatic increase over the last 40 years.  From 1960 to 
2000, the United States alone has seen almost an 800% increase in daily hiking participants 
(Reed and Mereniender, 2008).  While the western part of the United States has the least human 
alteration to landscape (Sanderson et al., 2002),  nearly 13% of the land has anthropological 
alterations such as paved parking lots or urban city grids (Leu et al., 2008).  Increased human 
population and development of natural areas could be in competition with native wildlife.  This 
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competition for land use could lead to development in close proximity to reserved habitat and an 
increase in disturbance to edge species (Hickman, 1990).   
 Visitors tend to prefer trail systems that appear compatible with the natural surroundings 
(Reed and Mereniender, 2008).   Recreational areas in which the ecosystem appears healthy, 
with signs that humans are stewards of the natural habitat, are found to be rated higher among 
hikers (C.E. Dorwart et al., 2010).  Hikers also desire a “sense of being in a large enough area 
that its boundaries are not evident” (Kaplan and Ryan, 1998). Fifty percent of surveyed trail 
users believed they had no effect on wildlife.  Those who felt trail use caused disturbance blamed 
other hikers, not themselves (Taylor and Knight, 2003). 
 Flather and Cordell (1995) estimate that non-consumptive wildlife related activities, such 
as hiking or bird watching, will increase from 63% to 142% within the next 50 years.  This will 
also increase human disturbance on wildlife interactions. Yet, knowledge is currently limited in 
how to manage areas to limit the impacts of human disturbance while still allowing for enjoyable 
recreational opportunities (Kassilly, 2003).   
 Changes in stimuli, such as higher hiker traffic along a nature trail, will result in a change 
in animal behavior (Knight and Cole, 1995).  Boyle and Samson (1985) noted that nearly 81% of 
studies on non-consumptive recreation activities uncovered negative effects on wildlife.  Liddle 
(1975), Cole (1981), and Bennigner Traux et al. (1992) found that insertion of trails systems 
often removes habitat and alters margins of available habitat.  Recreation can also cause 
otherwise suitable habitat to be avoided by certain species (Taylor and Knight, 2003).  Outdoor 
recreation also had a positive correlation between increased human disturbance and negative 
effects on native species (Boyle and Samson, 1985).  Papouchis et al. (2001) observed increased 
flush behaviors of wildlife when recreation occurred.   
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 Increased predation was also observed along trails, since avian nest predators are 
attracted to the narrow, open corridors that trails create (Hickman, 1990 and Rich et al. 1994).  In 
contrast, Miller and Hobbs (2000) found an increased risk of predation with distance from trails.  
Boyle and Samson (1985) noted increased nest predation in riparian areas with hiking trails.  
Species richness can also be altered, Crooks and Soule (1999) observed a decline in native 
carnivores and increased introduction of non-native species.  This non-native species 
introduction can cause unsustainable predation pressures on native avian species (Crook and 
Soule, 1999).  Reed and Mereiender (2008) also observed an increase in non-native species and 
dramatically lower densities of native species in protected areas with recreational opportunities  
 Studies have also focused on observation of changes in bird breeding and nesting in 
response to trail usage and intensity.  Miller et al., (1998) concluded that some species are 
affected by trail use more than others.  Miller et al., (1998) also found that most species densities 
declined near trails.  The results depicted a need for more information on  the connection 
between trail use and wildlife in order to create and manage areas in ways that will reduce 
negative influences upon the historical ecosystem (Miller et al., 1998). 
 This study will look into avian species richness and diversity in relation to trail use.  It is 
anticipated that a decrease in trail use will result in increased bird abundance and species 
richness. 
 
METHODS: 
 Three trail systems were chosen similar habitats, with the same plant species present, 
along with similar terrain type, and elevation. The first area was located along a trail system with 
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Figure 1.  Shevlin Park Map.  Provided by Bend Park and Recreation 
District . www.bendparksandrec.org/.docs/park_id/10033/pg/10463. 
 
high usage, the second in an area with low usage, and the final area will be an area with no 
formal trail system where human to wildlife interaction is at a minimum.  
 
 
 
The study was conducted at Shevlin Park in Bend, Oregon (Figure 1).  Shevlin Park is 
located three miles outside of Bend, covering nearly 647 acres.  With the help of the Bend 
Oregon Fisheries and Wildlife Field Office, suitable trails and non-trails were identified based 
upon known trail use history  
6 
 
 
 
Within Shevlin Park, three observation sites were identified (Figure 2).  The three site 
locations were selected to match the needed study criteria.  All are similar in vegetation and 
elevation, and they meet the trail use requirements.   
A first location, Site #1, (44*4’52.1034”, -121*22’39.7554”) had a history of high use by 
trail patrons (Figure 3).  Site #1’s trail was designed for use by bikers, runners, hikers, and 
leashed dogs.  In addition to high traffic along the trail, picnic areas were within close range to 
the first observation site.  These picnic areas included a wooden picnic bench and limited 
vegetation clearing in the immediate surrounding area.   
Figure 2.  Locations of Observation sites, located within Shevlin 
Park, Oregon. (Source: Google Earth, 2006). 
• 
N 
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  A second site location, Site #2, (44*4’35.4”, -121*22’46.7394”) was selected for its 
history of moderate use by bikers, runners, and hikers (Figure 3).  Site #2 was located 538.7 
meters east of Site #1.  Similar vegetation was present at this site as was present at Sites #1 and 
#3.  Picnic areas were not in close proximity to the second site. 
Finally, a third site location, Site #3, (44*4’23.06”, -121*22’53.71”) represents an area 
without human trail use (Figure 3).  Site #3 was located 411.3 meters east of Site #2 and 949.0 
meters east of Site #1.  This area was selected for its lack of nearby trails, decreasing the 
opportunity for human disturbance.  Again, surrounding vegetation at Site #3 was similar to Sites 
#2 and #3.   
 
Figure 3.  From left to right: Site #1, Site #2, and Site #3. 
 
Upon site determination, a list of possible bird species was created.  This was done using 
Miller’s checklist for the East Cascades Bird Conservancy (Table 5) (Miller, 2007).  Forty-three 
avian species were then selected from the list, based on high abundance during at least three of 
the four seasons (spring, summer, fall, or winter) listed.     
 For bird counts, the same methods were used at all three sites during all observation 
sessions.  After setting up for observations, a period of 10 minutes was timed in order to give the 
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bird species time to adjust and recover from any disturbance that the observer getting to the site 
would have caused.  After the first 10-minute period was up, another 10-minute period was 
timed.  During this second 10-minute period, any bird species seen or heard was recorded.   
 In addition to observing birds, the number of trail users was recorded.  Trail patrons were 
counted and identified as walking, biking, or running.  All trail patrons were alone and 
represented single users, unless otherwise indicated. Groups of trail patrons could have the 
potential to cause a stronger disturbance to avian species; communication with a trail partner 
would create more noise in comparison to a solo trail patron.  In addition, dogs were recorded.  
For dogs, two categories were observed: those off leashes and free to roam off the trial, and those 
leashed.  See Table 5, for an example of the worksheet used while in the field. 
 Observation of birds and trail use were conducted over a 2-week period (July 25- August 
5, 2011). Each site was observed 6 separate times during the 2 weeks.  The observation was 
conducted soon after the park opened, on average starting approximately 1 hour after sunrise, 
around 7:00 am and ending near 9:00 am.  
 
Results: 
 It would appear both Site #1 and #2 had a total of nine different species (Table 1).  Site 
#3 had four different species present over the study period (Table 1). Simpson’s Diversity Index 
was used to determine each site’s level of avian species abundance (Figure 1).  It would appear 
diversity was greatest at Site #2 and lowest and Site #3 (Figure 1). 
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Graph 1.  Simpson’s Index calculations for each of the three site locations. 
 
 
 
 
Graph 2.  Number of bird species observed in comparisons to trail users at each site.  
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Table 1.  Avian species present at each study site.  X indicates presence of avian species.  
0 indicated absence of avian species. 
 
Bird Species 
Site 
#1 
Site 
#2  
Site 
#3 
        
American Crow (Corvus brachyrhynchos) 0 X X 
American Robin (Turdus migratorius) X X 0 
Black-Billed Magpie (Pica hudsonia) X X 0 
Hairy Woodpecker (Picoides villosus) X 0 0 
House Finch (Carpodacus mexicanus) 0 X X 
House Sparrow (Passer domesticus) X X X 
Mountain Chickadee (Poecile gambeli) X 0 0 
Mouring Dove (Zenaida macroura) X X 0 
Northern Flicker (Colaptes auratus) X X 0 
Pygmy Nuthatch (Sitta pygmaea) X X 0 
Steller's Jay (Cyanocitta stelleri) X X X 
        
Total Species Richness: 9 9 4 
 
 
Site 1:  
 A total of 9 different bird species were observed at Site #1 (Table 1).  A total of 32 bird 
calls were counted over the observation period (Table 2).  Northern Flickers (Colaptes auratus) 
and American Robin (Turdus migratorius) both recorded in high numbers, each totaling eight 
calls observed over the two weeks. Table 6 depicts field observations for Site #1.  A Simpson’s 
Index of 0.1633 was calculated for Site #1 (Graph 1). 
Site #1 had the most trail use throughout the study (Graph 2).  Totaling 13 trial patrons, 
separated further into five walkers, four joggers, and four bikers.  July 25 and August 5 had 
groups of trail patrons, indicated in Table 2. Dogs were observed at Site #1, one off-leash and 
two leashed, for a total of three individuals during the study period.   
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Table 2. Daily Counts at Site #1. 
25-Jul 27-Jul 29-Jul 1-Aug 3-Aug 5-Aug
BIRD SPECIES AT SITE:
American Robin 2 1 1 2 0 2
Black-Billed Magpie 1 0 1 0 0 0
Hairy Woodpecker 1 0 0 0 0 0
House Sparrow 2 0 1 1 2 1
Mountain Chickedee 0 1 0 0 0 0
Mounring Dove 0 0 0 0 1 0
Northern Flicker 0 2 1 2 2 1
Pygmy Nuthatch 1 0 0 0 0 0
Steller's Jay 0 1 1 0 1 0
Bird Totals: 7 5 5 5 6 4
TRAIL USERS:
Walkers 2 (group) 0 0 1 2 0
Runners 0 0 1 1 0 2 (group)
Bikers 0 1 0 0 1 1
TOTAL PATRONS: 2 1 1 3 3 3
Off-Leash Dogs 0 0 0 0 1 1
Leashed Dogs 0 0 1 1 1 0
TOTAL DOGS: 0 0 1 1 2 1
 
Site 2: 
 Avian species totaled nine at Site #2 (Table 1).  18 total bird calls were recorded over the 
study period (Table 3).  Northern Flicker (Colaptes auratus) was the most observed species, 
based on calls, at Site #2, present for three out of the six observation days.  Simpson’s Diversity 
Index for Site #2 equals 0.08497.  Table 7 depicts field observations for Site #2.   
Site #2 had fewer users in comparison to Site #1 (Graph 2).  Total people seen on the trail 
numbered five: one walker, two runners, and two bikers.  Three dogs were observed at Site #2: 
two off leashes and one leashed (Table 3).   
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Table 3. Daily Counts at Site #2. 
25-Jul 27-Jul 29-Jul 1-Aug 3-Aug 5-Aug
BIRD SPECIES AT SITE:
American Crow 0 1 0 1 0 0
American Robin 1 0 0 0 0 1
Black-Billed Magpie 0 0 1 0 0 0
House Finch 0 0 2 0 0 0
House Sparrow 0 0 0 1 0 2
Mourning Dove 1 0 0 0 0 0
Northern Flicker 2 0 1 1 0 0
Pygmy Nuthatch 0 0 0 0 0 1
Steller's Jay 0 1 0 0 0 1
Bird Totals: 4 2 4 3 0 5
TRAIL USERS:
Walkers 0 1 0 0 0 0
Runners 1 0 0 0 0 1
Bikers 0 0 0 2 (group) 0 0
TOTAL PATRONS: 1 1 0 0 0 1
Off-Leash Dogs 0 2 (group with walker) 0 0 0 0
Leashed Dogs 0 0 0 0 0 1
TOTAL DOGS: 0 0 0 0 0 1
 
 
Site 3: 
 This site had the fewest number of avian species recorded, totaling four.  Site #3 totaled 
nine bird calls (Table 4).  The most abundant bird species at this observation site was the Steller 
Jay (Cyanocitta stelleri), with five observed calls at Site #3. Simpson’s Diversity Index for 
identified species abundance at Site #3 is 0.3056 (Graph 1).  Table 8 depicts field observations 
for Site #3.  Site #3 was located off- trail, and no humans or dogs were observed throughout the 
study (Graph 2).   
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Table 4. Daily Counts at Site #3. 
25-Jul 27-Jul 29-Jul 1-Aug 3-Aug 5-Aug
BIRD SPECIES AT SITE:
American Crow 0 0 0 0 1 0
House Finch 1 0 0 0 0 0
House Sparrow 0 0 0 0 0 2
Steller's Jay 2 1 1 1 0 0
Bird Totals: 3 1 1 1 1 2
TRAIL USERS:
Walkers 0 0 0 0 0 0
Runners 0 0 0 0 0 0
Bikers 0 0 0 0 0 0
TOTAL PATRONS: 0 0 0 0 0 0
Off-Leash Dogs 0 0 0 0 0 0
Leashed Dogs 0 0 0 0 0 0
TOTAL DOGS: 0 0 0 0 0 0
 
 
Discussion: 
It was anticipated that Site #3, with no trail systems nearby, would have the greatest 
avian species richness.  However, Site #1 and #2 exhibited the greatest richness and diversity 
both having nine observed species, while Site #3 had only four species recorded (Table 1).  The 
sites with trails, Site #1 and #2, exhibited 125% more avian species when compared to Site #3.  
Simpson’s Diversity Index was calculated for each site (Graph 2).  Site #2 had the most 
diversity of avian species with an index of 0.08497.  Site #1 was second, with an index of 
0.1633. Site #3 was the most homogenous of the three sites, with a diversity index of 0.3056. 
Variation between previous study data and the results from this study was of interest.  
The data compiled from this study is the opposite of anticipated results.  It was expected that the 
data would display a negative relationship between trail use and avian abundance.  However, the 
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results display a positive relationship and trail use. Some potential influences upon the 
discrepancy have been considered.   
Trails were introduced to Shevlin Park in 2002.  No records of avian population surveys 
were accessible prior to trail introduction.  It is possible that Shevlin Park is displaying new 
avian species abundance and population distributions since the creation of the trail systems.  
Previous birds could have already been affected and moved to alternative areas, or perhaps 
populations could not compete with new species. Comparisons between historical avian counts 
and this study’s results could show if and how avian species richness and diversity could have 
been altered by the introduction of frequent human disturbance throughout the park. 
 Other measures of disturbance may have been more sensitive the richness, diversity, and 
abundance. Other case studies have also indicated various effects of human disturbance on avian 
species.  In one case, human trail use interrupted the breeding rituals of the Mexican Spotted 
Owls, Strix occidentalis lucida, and also significantly impacted the owl’s additional behaviors. 
Female owls handled prey 57% less often when humans passed by, compared to when the 
animals were left undisturbed.  Human presence also decreased the owl’s maintenance behaviors, 
such as preening, by 30% (Swarthout and Seidle, 2002).  Malaysian plovers, Charadrius peronii, 
were also impacted, with nearly 23% nest failure due to desertion.  This can happen when the 
adult is forced off the nest repeatedly during hot days, as the developing embryo risks over-
heating (Yasue and Dearden, 2006).  Not all effects of increased disturbance are easily observed.  
Wilson et al., (1991) found increased heart rates in Adelie Penguins, Pygoscelis adeliae, in 
response to tourist interaction, though no other behavior alterations were observed. 
The avian species present during this study at Shevlin Park also suggest some interesting 
ideas to explain the observed results. Many species observed were those also common in urban 
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settings. For example the American Robin (Turdus migratorius) and the House Sparrow (Passer 
domesticus) were the most populous species across all three sites.  This suggests that birds found 
at Shevlin Park could be species that have become accustom to high human disturbance rates.  
Trail use could have potentially driven those species with low tolerance out of the area, which 
allowed more tolerance species to succeed as competition for resources was reduced.  
Avian abundance results from this study, however, align with previous studies.  One 
example, Poague (1994), observed “highly adaptable species that are normally abundant in a 
variety of habitats…,” such as House Sparrows (Passer domesticus) and American robins 
(Turdus migratorius).   Poague (1994), attributed the success of these avian species’ the their 
ability “to obtain resources where and when available…”  Within Shevlin Park, similar avian 
species were also observed, American robin (Turdus migratorius), Northern Flicker (Colaptes 
auratus), and House Sparrow (Passer domesticus), which could also be displaying this adaptive 
response to both urban and rural settings, and as a results are apparent in the abundance of avian 
species at the various site locations. 
 Vegetation diversity as a result of trail construction could also have potential to 
redistribute avian species within Shevlin Park.  Trees and other vegetation must be removed to 
place trails and, as a result, will decrease canopy cover.  With more sunlight able to penetrate, 
shade tolerant species are suppressed and bare patches of earth are more prevalent.  This 
vegetation diversity was present at both Site #1 and Site #2 (Figure 3).  At Site #3, canopy cover 
was greater than at Site #1 and #2.  This allowed the suppressed, shade tolerant species not found 
at Sites #1 and #2 to thrive. 
Overall, results from this data set are inconclusive for the intent of this study.  While the 
data represents useful data for species abundance at each of the three site locations, a larger data 
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set is needed to create stronger and more conclusive results.  The abundance of avian species, as 
well as that of other wildlife species, abundance can be altered by the frequency of human 
disturbance.  Species richness could be increased by human disturbance, potentially from the 
introduction of human commensal avian species, which can out compete and replace native avian 
species. 
 
Study Limitations: 
 This study’s results differ from past observations. Yet extrapolation beyond the study site 
should be done with caution, as various limitations prevent the formation of rigid, conclusive 
results.   While the study was able to achieve clear richness counts at each of the three sites, the 
goals of the study were unattained.  Alterations to the study, perhaps to include components 
discussed below, would ensure data were applicable beyond the study sight and could be used as 
supporting evidence in various management methods when inserting trail systems within a nature 
area. 
 The available sites could have seen variation in avian counts because the three sites 
crossed various habitat classifications.  Site #1 and Site #2 had significantly more open 
understories, as sunlight availability provided by trails suppressed shade tolerant plant species 
and inhibited forest succession.  When comparing Site #3 with both Site #1 and #2 (Figure 3), 
the understory of Site #3 is denser, consisting of bushes and other shade tolerant plant species, 
which restricts the amount of open ground. 
 Because birds were not trapped and tagged, data is unable to confirm whether each bird 
heard was a unique individual or if individuals were recounted.  This created another source of 
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uncertainty within the study.  While bird calls were used for most of the identification, this 
method also increases the chances of an individual bird being counted multiple times. 
Increasing number of sites would reduce the uncertainty of the conclusions of this 
project.  Conducting a survey and identifying multiple sites for each parameter (level of trail use) 
would create a larger picture of the effects of trails.  This would reduce any bias towards a 
specific site by having multiple locations to average out the effects of trails and the level of use.  
In addition, randomizing the order in which sites were observed would reduce any error created 
by observations conducted later in the day.  Ultimately, it would be best to have multiple 
surveyors and a uniform start time so that all observation data sets are conducted at the same 
time. 
 It would also be beneficial to increase the length of the study.  A longer study period 
would increase data and, as with increasing number of sites, reduce error within the project.  In 
addition to increasing the continuous length of the study, conducting the study throughout each 
season (spring, fall, winter, and summer) would enhance findings.  Bird abundance can change 
throughout the seasons.  Mating rituals, migratory birds, and weather conditions, such as extreme 
heat or cold, can affect species abundance.  Weather conditions can also affect the ability of the 
observer to accurately distinguish if a bird species is present.  Since this study method relies on 
bird calls more than sightings as forest vegetation restricts visibility, if a bird is not calling, it 
will not be counted. 
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 Table 5: Birds of Deschutes County, Oregon (Miller, 2007). 
 
 
 
 
 
19 
 
 
20 
 
Table 6. Observation worksheets used at each site. 
 
Date: Bikers: 
Start Tme: Walkers: 
End Time: Runners: 
Location: Dogs on Leash: 
Sunrise: Dogs off Leash: 
Observation notes: 
Bird Species Counts   Counts 
        
American Crow   Song Sparrow   
American Goldfinch   Spotted Towhee   
American Robin   Steller's Jay   
Barn Swallow   Townsend's Solitaire   
Belted Kingfisher   Turkey Vulture   
Black-billed Magpie   Warbling Vireo   
Brewer's Blackbird   Wester Scrub Jay   
Brewer's Sparrow   Western Meadowlark   
California Quail   Yellow Warbler   
Cassin's Finch   Yellow-rumped Warbler   
Cedar Waxwing   
Chipping Sparrow   
Common Raven   
Dark-eyed Junco   
European Startling   
Golden-crowned Kinglet   
Hairy Woodpecker   
Hermit Thrush   
Horned Lark   
House Finch   
House Sparrow   
Mountain Bluebird   
Mountain Chickedee   
Mourning Dove   
Northern Flicker   
Osprey   
Pine Siskin   
Pygmy Nuthatch   
Red Crossbill   
Red-breasted Nuthatch   
Red-winged Blackbird   
Rock Pigeon   
Rock Wren   
Other Notes: 
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Table 7. Field observations for the study at site #1.  
 
Site #1
Date: Jul-25 Jul-27 Jul-29 Aug-01 Aug-03 Aug-05
Start Time: 7:03 7:16 7:05 7:15 6:53 7:00
End Time: 7:13 7:26 7:15 7:25 7:03 7:10
Sunrise: 5:44 5:46 5:48 5:51 5:54 5:56
Temperature: 62 F 48 F 53 F 59 F 50 F 57.2 F
Wind Speed: 10 mph 4 mph 3.5 mph 4 mph 0 mph 0 mph
Totals
Walkers 2 0 0 1 2 0 5
Runners 0 0 1 1 0 2 4
Bikers 0 2 0 0 1 1 4
Total People on Trail: 2 2 1 2 3 3 13
Off-Leash Dogs 0 0 0 1 0 0 1
Leashed Dogs 0 0 1 0 1 0 2
Total Dogs on Trail: 0 0 1 1 1 0 3
Bird Species: Counts: Totals of Species:
American Crow 0
American Goldfinch 0
American Robin 2 1 1 2 2 8
Barn Swallow 0
Belted Kingfisher 0
Black-billed Magpie 1 1 2
Brewer's Blackbird 0
Brewer's Sparrow 0
California Quail 0
Cassin's Finch 0
Cedar Waxwing 0
Chipping Sparrow 0
Common Raven 0
Dark-eyed Junco 0
European Startling 0
Golden-crowned Kinglet 0
Hairy Woodpecker 1 1
Hermit Thrush 0
Horned Lark 0
House Finch 0
House Sparrow 2 1 1 2 1 7
Mountain Bluebird 0
Mountain Chickedee 1 1
Mourning Dove 1 1
Northern Flicker 2 1 2 2 1 8
Osprey 0
Pine Siskin 0
Pygmy Nuthatch 1 1
Red Crossbill 0
Red-breasted Nuthatch 0
Red-winged Blackbird 0
Rock Pigeon 0
Rock Wren 0
Song Sparrow 0
Spotted Towhee 0
Steller's Jay 1 1 1 3
Townsend's Solitaire 0
Turkey Vulture 0
Warbling Vireo 0
Wester Scrub Jay 0
Western Meadowlark 0
Yellow Warbler 0
Yellow-rumped Warbler 0
Total Birds Observed
Bird Totals: 7 5 5 5 6 4 32
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Table 8.  Field observations for the study at site #2. 
 
Site #2
Date: Jul-25 Jul-27 Jul-29 Aug-01 Aug-03 Aug-05
Start Time: 7:47 8:10 7:46 8:09 7:32 7:35
End Time: 7:57 8:20 7:56 8:19 7:42 7:45
Sunrise: 5:44 5:46 5:48 5:51 5:54 5:56
Temperature: 64 F 55 F 61 F 66.2 F 59 F 59 F
Wind Speed: 0 mph 3 mph 3 mph 0 mph 0 mph 3.2 mph
Totals:
Walkers 0 1 0 0 0 0 1
Runners 1 0 0 0 1 0 2
Bikers 0 0 0 2 0 0 2
Total People on Trail: 1 1 0 2 1 0 5
Off-Leash Dogs 0 2 0 0 0 0 2
Leashed Dogs 0 0 0 0 1 0 1
Total Dogs on Trail: 0 2 0 0 1 0 3
Bird Species: Counts: Totals of Species:
American Crow 1 1 2
American Goldfinch 0
American Robin 1 1 2
Barn Swallow 0
Belted Kingfisher 0
Black-billed Magpie 1 1
Brewer's Blackbird 0
Brewer's Sparrow 0
California Quail 0
Cassin's Finch 0
Cedar Waxwing 0
Chipping Sparrow 0
Common Raven 0
Dark-eyed Junco 0
European Startling 0
Golden-crowned Kinglet 0
Hairy Woodpecker 0
Hermit Thrush 0
Horned Lark 0
House Finch 2 2
House Sparrow 1 2 3
Mountain Bluebird 0
Mountain Chickedee 0
Mourning Dove 1 1
Northern Flicker 2 1 1 4
Osprey 0
Pine Siskin 0
Pygmy Nuthatch 1 1
Red Crossbill 0
Red-breasted Nuthatch 0
Red-winged Blackbird 0
Rock Pigeon 0
Rock Wren 0
Song Sparrow 0
Spotted Towhee 0
Steller's Jay 1 1 2
Townsend's Solitaire 0
Turkey Vulture 0
Warbling Vireo 0
Wester Scrub Jay 0
Western Meadowlark 0
Yellow Warbler 0
Yellow-rumped Warbler 0
Total Birds Observed 
Bird Totals: 4 2 4 3 0 5 18
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Table 9.  Field observations for the study at site #3. 
 
Site #3
Date: Jul-25 Jul-27 Jul-29 Aug-01 Aug-03 Aug-05
Start Time: 8:25 8:43 8:33 8:51 8:19 8:10
End Time: 8:35 8:53 8:43 9:01 8:29 8:20
Sunrise: 5:44 5:46 5:48 5:51 5:54 5:56
Temperature: 67 F 58 F 67 F 68 F 64.4 F 62.6 F
Wind Speed: 0 mph 0 mph 2.2 mph 0 mph 0 mph 0 mph
Walkers 0 0 0 0 0 0
Runners 0 0 0 0 0 0
Bikers 0 0 0 0 0 0
Off-Leash Dogs 0 0 0 0 0 0
Leashed Dogs 0 0 0 0 0 0
Bird Species: Counts: Totals of Species:
American Crow 1 1
American Goldfinch 0
American Robin 0
Barn Swallow 0
Belted Kingfisher 0
Black-billed Magpie 0
Brewer's Blackbird 0
Brewer's Sparrow 0
California Quail 0
Cassin's Finch 0
Cedar Waxwing 0
Chipping Sparrow 0
Common Raven 0
Dark-eyed Junco 0
European Startling 0
Golden-crowned Kinglet 0
Hairy Woodpecker 0
Hermit Thrush 0
Horned Lark 0
House Finch 1 1
House Sparrow 2 2
Mountain Bluebird 0
Mountain Chickedee 0
Mourning Dove 0
Northern Flicker 0
Osprey 0
Pine Siskin 0
Pygmy Nuthatch 0
Red Crossbill 0
Red-breasted Nuthatch 0
Red-winged Blackbird 0
Rock Pigeon 0
Rock Wren 0
Song Sparrow 0
Spotted Towhee 0
Steller's Jay 2 1 1 1 5
Townsend's Solitaire 0
Turkey Vulture 0
Warbling Vireo 0
Wester Scrub Jay 0
Western Meadowlark 0
Yellow Warbler 0
Yellow-rumped Warbler 0
Total Birds Observed
Bird Totals: 3 1 1 1 1 2 9
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